c-Fos antisense oligodeoxynucleotide offsets behavioral nociceptive responses and both up-regulations of c-Fos protein and dynorphin a (1-8) in dorsal horn: a study using the formalin test in rats.
The formalin test was used to elicit acute and chronic pain in rats, and antisense oligodeoxynucleotide (AS-ODN) was used as a tool to modulate the expression of nociceptive behavioral and neurochemical responses. AS-ODN complementary to c-Fos mRNA was administered intrathecally (i.t.) 4 h before formalin injection in the experimental group. Normal saline or reverse AS-ODN was pre-administered i.t. at the same time in two control groups (saline and reverse AS-ODN). The results showed that the acute phase of nociceptive behavior showed no change by AS-ODN administration, whereas the tonic phase of nociceptive licking and biting behavior was significantly suppressed by AS-ODN as compared with the saline or the reverse AS-ODN group, respectively (p < .05 and p < .01). At the same time, both Fos-like immunoreactive (FLI) neurons and density of dynorphin-like immunoreactivities (DLI) were decreased significantly (p < .05 and p < .01) in the AS-ODN group as compared with that in two control groups. The results indicate that the long-lasting nociceptive responses elicited by sustained noxious inputs are based on the up-regulation of c-Fos gene expression, which in turn induces the upregulation of Dyn A production. It is proposed that intensified Dyn A production in the dorsal horn may be pivotal for the appearance of chronic pain.